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We pilot-tested a street-level study of availability of physical 
resources to assess ethnic disparities in community capacity for cancer 
prevention in forty Brooklyn, NY, census tracts with high proportions 
of White, African American, or Jamaican immigrant populations. 
Interns with GIS maps made street-level inventories of food retailers, 
fast-food restaurants, and commercial exercise facilities. Availability 
was quantified as resources per capita or square mile. Median income-
adjusted number of supermarkets, greengrocers and fast-food 
restaurants per square mile was significantly higher in Jamaican than in 
African American or White tracts. Bodegas per capita was greatest in 
African American tracts, with no significant differences among the 






Community capacity is the ability of a community to 
respond to needs of its residents. Strategic thinking about a 
neighborhood involves identifying characteristics of 
communities that affect the ability to address important 
social and public health problems (Goodman et al., 1998; 
A. J. Schulz et al., 2005). Capacity building is a process 
which enables proactive planning and implementation 
tailored to specialized neighborhood conditions (Cottrell, 
1977; Fawcett et al., 1996; Poole, 1997). These concepts 
are frequently applied to health and health promotion 
6 JHHSA SUMMER 2009 
generally, but they also can be important in thinking about 
prevention of specific diseases including cancer, diabetes 
and cardiovascular disease (Carlaw, Mittlemark, Bracht, 
and Luepker, 1984; Farquhar et al., 1985; Steckler, Orville, 
Eng, and Dawson, 1992; Stunkard, Feliz, Yopp, and Cohen, 
1985).  
Several researchers have developed models exploring 
the dynamic relationship between the spatial array of 
resources in the physical environment of communities, 
characteristics of area population (including race and socio-
economic status) and health outcomes (House, 2002; Link 
and Phelan, 1995; A. Schulz and Northridge, 2004; A. J. 
Schulz et al., 2005; A. J. Schulz, Williams, Israel, and 
Lempert, 2002; Williams and Collins, 2001). In many 
communities, racial, ethnic and economic enclaves are still 
sharply defined. It has been argued that inequities in 
resource distribution in the “built environment” that mirror 
these patterns of population distribution help to explain 
health disparities because of the impact on individual 
choices and decision-making about lifestyle and behavior 
(Sallis and Glanz, 2006). 
 
Assessment of the Nutritional Environment 
Several recent studies have focused on the importance 
of the food resource or nutritional environment of 
neighborhoods and examined differences in availability of 
the array and type of food. Morland and colleagues
 
linked 
the local food environment (proximity to supermarkets, 
fast-food restaurants, other types of food sources) to 
adherence to dietary guidelines such as intake of fruits and 
vegetables (Morland, Wing, and Diez Roux, 2002). Whites 
had access to five times more supermarkets and among 
African Americans, they observed a 32% increase in 
guideline adherence associated with presence of at least one 
supermarket in the census tract compared to only 11% for 
Whites. Residential proximity to supermarkets has also 
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been found to influence the quality of diets of pregnant 
women (Laraia, Siega-Riz, Kaufman, and Jones, 2004).  
Powell et al.’s assessment of density of four types of 
food retail stores found substantially more small grocery 
and convenience stores than supermarkets in urban zip 
codes, that high-income zip codes had more chain but 
fewer non-chain supermarkets, and that low-income areas 
had more grocery and convenience stores. Zip codes with 
higher proportions of African Americans had fewer than 
half the average number of chain supermarkets and 23% 
fewer convenience stores, but more than twice the number 
of non-chain supermarkets and 1.9 times as many grocery 
stores compared to predominantly white zip codes (Powell, 
Slater, Mirtcheva, Bao, and Chaloupka, 2007).  
A 2006 study by Moore and Diez-Roux of low and high 
income neighborhoods in three communities across the 
country (including New York City, the city where our 
research takes place) found higher numbers of grocery 
stores, but fewer fruit and vegetable markets and health 
food stores in low income and minority communities. 
These areas also had as few as half the number of 
supermarkets (Moore and Diez Roux, 2006). Bodegas 
(small family-run food stores, usually with a limited 
inventory of food staples) have been linked to lower 
availability of healthy foods, particularly in minority areas 
(Horowitz, Colson, Hebert, and Lancaster, 2004; Moore 
and Diez Roux, 2006).  
Some studies have also examined demographic 
differences in patronizing fast-food restaurants (Jeffery and 
French, 1998). It has been suggested that frequency of 
eating at fast-food restaurants differs significantly with sex 
and education. Disproportionate numbers of these 
establishments have been found in neighborhoods with 
large numbers of African Americans.  These facilities have 
also been associated with higher fat and lower vegetable 
intake in this population (Block, Scribner, and DeSalvo, 
8 JHHSA SUMMER 2009 
2004; Lewis et al., 2005; Satia, Galanko, and Siega-Riz, 
2004). Regular consumption of fast-food has also been 
related to increased obesity and overweight (Bowman and 
Vinyard, 2004; Jeffery and French, 1998; Thompson et al., 
2004). 
 
The Environment for Physical Activity 
Other spatial availability studies have linked physical 
activity levels to increased density and convenience of 
facilities (Diez Roux et al., 2007; Giles-Corti and Donovan, 
2002; Gordon-Larsen, Nelson, Page, and Popkin, 2006; 
McCormack et al., 2004). Other studies indicate that 
exercise facilities are less available in low income and 
minority neighborhoods although variations exist by 
facility type (Estabrooks, Lee, and Gyurcsik, 2003; 
Gordon-Larsen et al., 2006; Yen and Kaplan, 1998). While 
proximity to outlets for physical activity(fitness centers, 
parks, pools etc.) increases exercise frequency, this 
relationship has not been consistently observed in African 
American communities (Gordon-Larsen et al., 2006; Rohm 
Young and Voorhees, 2003; Sallis et al., 1990; Sanderson 
et al., 2003). 
Minority and low income populations sometimes 
perceive lower availability of facilities in their 
neighborhoods compared to other income and ethnic 
groups, even when actual differences do not exist 
(Boslaugh, Luke, Brownson, Naleid, and Kreuter, 2004; 
Brownson, Baker, Housemann, Brennan, and Bacak, 2001; 
Wilson, Kirtland, Ainsworth, and Addy, 2004). 
 
Cancer Prevention in Diverse Ethnic Populations 
Comprehensive strategies for planning community 
approaches to cancer prevention must be sensitive to 
diverse populations and take into account key issues. These 
key issues include effective educational outreach through 
institutions in  the target area,  health promotion messages 
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that reflect the unique makeup and cultural orientation of a 
neighborhood and accurate, culturally sensitive information 
about  differing risks and available resources (Blumenthal 
et al., 2005; Hardy, Wynn, Huckaby, Lisovicz, and White-
Johnson, 2005; Hinton, Downey, Lisovicz, Mayfield-
Johnson, and White-Johnson, 2005; Ransom and Shelley, 
2006).  
These issues are important in thinking about  cancer 
prevention for African Americans who are well known to 
have higher death rates from cancer compared to other 
racial and ethnic groups in the United States (Ries et al., 
2002). African American males, have  mortality rates 40% 
and incidence rates 20% higher than whites (American 
Cancer Society, 2003). Some of the differential  burden has 
been linked to factors such as late stage diagnosis due to 
lack of health insurance(Haynes and Smedley, 1999). Other 
lifestyle factors at play include lower fruit and vegetable 
intake, (Crump et al., 2006; Kann et al., 2000) and 
inactivity rates of 33.2% compared to 22.9%. in whites. 
Overweight  is also an increasing problem affecting 77% of 
African American women and 59% of men (American 
Cancer Society, 2003). 
Most studies treat African American populations as 
homogeneous communities, without reference to large 
immigrant populations subsumed within this grouping with 
distinctive cultures and behavior patterns. During the past 
two decades, densely populated urban areas such as New 
York City have experienced substantial immigration from 
the Caribbean, particularly from Jamaica, the Dominican 
Republic, and Haiti (New York City Dept. of City 
Planning, 2004). Caribbean immigrant groups have settled 
in large tracts of Brooklyn, New York City’s most 
populous borough (2.465 million in the 2000 Census). In 
particular, the 2000 Census counted 83,713 persons of 
"Jamaican ancestry" (3.4% of the total population) in 
Brooklyn. 
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Despite past research on spatial equity, there are still 
important unmet research needs and barriers to analysis. 
Studies are costly, training and involvement of community 
members is important and available data is often based on 
administrative databases from state and local governments 
which may be out of date or not sufficiently detailed to 
answer specific questions.  This is particularly problematic 
in neighborhoods with high turnover of retail outlets. In 
addition, closer examination of residential clusters of 
diverse subpopulations generally classified as African 
American and spatial analysis of resource availability for 
neighborhoods they inhabit is only feasible in a select 
number of specific densely populated urban communities.   
It is clear that a tailored research program is needed in 
order to explore the spatial dimensions of disparities in the 
environment that facilitate cancer prevention in densely 
populated communities such as Brooklyn, New York.  The 
goals of such a program should include examining resource 
availability, categorizing resources for food and exercise in 
the environment, and comparing differences in availability 
by race, ethnicity and income through comparison of areas 
with high concentrations of African American and whites, 
as well as those with high levels of Caribbean immigrants. 
We undertook a pilot study to explore and better 
understand how the distribution of relevant resources varies 
with the concentration of different demographic groups, 
believing that improved analysis of the distribution of these 
resources can be a useful tool for communities in 
development of strategies and proactive policies for 
resource distribution.    
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METHODS 
 
During 2005-06 we conducted a pilot project to develop 
and test methods for assessing spatial analysis of 
community capacity for cancer prevention in several 
Brooklyn neighborhoods. We focused on two primary 
categories of resources associated with cancer prevention-- 
nutrition and physical activity.  We also gathered data  on 
facilities that influence substance abuse (which we limited 
to alcohol consumption) and weight loss although that data 
is not reported here (U.S. Dept. of Health and Human 
Services, 2000). We developed prototype databases for 
assessment of resources related to each broad indicator area 
and methods for analysis within the framework of a 
geographic information system using the census tract as the 
unit of analysis. 
We created a detailed typology of resources which 
facilitated assessment of the food and exercise 
environment. Table 1 shows the resources included in the 
study.  Our nutritional resource classification included food 
retailers grouped into three broad types: supermarkets 
(including both chain and non-chain), greengrocers 
(smaller stores specializing in fruits and vegetables which 
are usually prominently displayed on the street), and 
bodegas. We catalogued health food stores and vitamin 
retail specialty shops separately.  Fast-food outlets included 
chain (McDonald’s, Burger King, etc.) and non-chain 
(donuts, ice cream, pizza, BBQ-ribs, Caribbean, etc.).  
Non-fast-food outlets were  not included. We also sought to 
create a detailed classification system for exercise 
resources and included a comprehensive array of facilities.  
Table 1 shows the array of exercise facilities inventoried 
including community and recreational centers, YMCA’s, 
YWCA’s, commercial fitness centers, pools, karate and 
martial arts centers, and dance studios. 
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Table 1.   




Supermarkets – chain 
Supermarkets – non-chain 
Health food stores 
Greenmarkets 
Greengrocers 
Bodegas (convenience stores) 
Fast-food restaurants – chain 










Community and recreational centers 
including YM/YWCAs 
Swimming pools 
Martial arts schools including self-defense, 
karate, kung fu, tae kwan do 
Yoga centers and instruction 
Private health and fitness centers/gyms 
Parks and playgrounds 
Sports fields 
Dance studios and/or schools 
Public beaches 
Horse riding schools 
Golf courses and driving ranges 
Baseball batting cages 
 
 
Census Tract Selection by Income and Ethnicity 
We selected forty census tracts on the basis of data 
from the 2000 US Census. Population data by ethnicity and 
income for each of Brooklyn’s 783 census tracts were 
provided by the Columbia University Electronic Data 
Service. We ranked the census tracts three separate ways: 
by percent White, percent African American, and number 
of persons of Jamaican ancestry. We identified the 78 
census tracts (i.e., the top decile) with the highest percent 
African Americans and then ranked those by median 
income, selecting the five highest, five lowest, and five 
middle income tracts. We identified fifteen high, middle, 
and low income White tracts in a similar fashion. All thirty 
census tracts selected this way thus had populations at least 
85% African American or White. No census tracts had 
comparable concentrations of persons of Jamaican 
ancestry. We therefore identified the ten census tracts with 
the largest numbers of such individuals. These tracts were 
highly homogeneous with respect to income (median  
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income ranged from $23,000 to $32,000).  We used two 
density metrics to represent availability of each type of 
resource: number per square mile and number per capita, 
using the area and population as the respective 
denominators.  
Student trainees were selected from a minority serving 
institution in the Brooklyn area, with the specific goal of 
training early career African American and Caribbean 
researchers in improved use of Geographic Information 
Systems(GIS), community assessment, data gathering and 
statistical analysis.  The team inventoried resources in the 
selected census tracts using a combination of field trips 
conducted by driving to target areas and doing block-by- 
block analysis on foot and keyword searches based on the 
resource code classifications in the telephone directory, and 
internet sites such as Google maps. This resulted in a 
master database of 1,028 stores, gyms, and weight loss 
centers. The field inventories were facilitated by a set of 
detailed area street maps with census tract boundaries that 
were prepared beforehand using GIS software. The 
harvested addresses were geocoded to be compatible with 
the mapping system.  
 
Statistical Methods  
Due to the sparseness of the data and wide variability of 
our availability measures from one census tract to another, 
as well as lack of normality, we used the Kruskal-Wallis 
test as an indication of whether the ranks of availability 
measures differed by ethnic group. For similar reasons, the 
accessibility measures were modeled via median regression 
(Koenker and Hallock, 2001). Models included ethnic 
group as a main effect plus an income-ethnic-group 
interaction.  
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RESULTS 
Table 2 compares two measures of availability of 
resources, number per unit population and number per unit 
area, by ethnic group but without adjustment for income.  
The number of resources per unit area for each of the three 
major types of retail food stores differed significantly 
among the three ethnic groups.  These differences were also 
reflected in the per capita availability, but only the 
greengrocer differences were statistically significant. The 
highest concentrations of supermarkets, bodegas, and 
greengrocers per square mile were observed in Jamaican 
areas.  The lowest concentration of greengrocers was in 
African American areas, irrespective of which measure was 
used. The availability of fast-food restaurants per unit area 
differed significantly by ethnic area, with Jamaican census 
tracts having the highest density and White tracts the 
lowest.  There were no significant differences in the 
availability of health food and vitamin stores or commercial 
exercise facilities by ethnic area. 
 
Table 2.  





White Test of 
differences 
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 (a) Kruskal-Wallis test for equality of medians; 
N = medians are not significantly different from each other,  Y = at 
least one median differs from others, p < 0.05 
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A more nuanced picture is obtained in Table 3, which 
shows the availability measures by ethnicity, stratified by 
income. The final column of Table 3 shows the order of 
median resource availability by ethnic group, after 
adjustment for income, for those comparisons in which the 
median regressions were statistically significant. Thus, for 
example, the median income-adjusted number of 
supermarkets per square mile was significantly higher in 
Jamaican tracts than in African American or White tracts. 
The order was similar for greengrocers (both per capita and 
per square mile).  
The number of bodegas per capita was greater in 
African American tracts than in Jamaican tracts, and these 
in turn were greater than in White tracts. The number of 
bodegas per square mile was similar in Jamaican and 
African American tracts, and both were significantly 
greater than in White tracts. Fast-food restaurants were 
significantly more abundant in Jamaican tracts than in 
African American or White tracts. There were no 
significant income-adjusted differences by ethnicity for the 
other resources. 
The two measures of availability of commercial 
exercise facilities were highest in White neighborhoods and 
lowest in Jamaican neighborhoods, with African American 
neighborhoods intermediate (Table 1). Per capita 
availability in White neighborhoods was about seven times 
that in Jamaican areas, and availability per square mile was 
about 2.5 times as high. Density of exercise facilities did 
not differ significantly with income. 
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Table 3.  
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L = Low, M = Middle, H = High 
(a) Based on median regression results. Order of medians is shown only if regression 
coefficient is significantly different from zero (p<0.05). 
(b) All Jamaican census tracts were middle income. 
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DISCUSSION 
 
Our study demonstrates the feasibility of combining 
census data with information collected in the field within a 
GIS framework to assess community resources. Disparities 
in availability of resources within a community affect an 
individual's ability to adhere to guidelines for cancer 
prevention. While most cancer prevention advice focuses 
on individual actions (e.g., choosing particular types of 
food, engaging in physical activity, avoiding environmental 
hazards), this assumes that resources that promote health 
(gyms, supermarkets, health food stores, and health 
facilities) are readily available and that negative influences 
do not proliferate in one's local neighborhood (e.g., fast-
food outlets, and bodegas offering few fruit and vegetable 
choices). In reality, resources are not uniformly distributed 
geographically but are affected by social, economic, or 
political forces. Such barriers must be addressed at a policy 
level. 
We observed fewer supermarkets in more affluent 
neighborhoods. This finding contrasts with that of the 
Atherosclerosis Risk in Communities (ARIC) study, in 
which supermarkets tended to be situated in wealthier 
neighborhoods (Morland et al., 2002).  Morland et al. 
reported four times as many supermarkets in white as in 
African American census tracts. In our study we found an 
unexpectedly high concentration of supermarkets and 
greengrocers in census tracts with large Jamaican 
immigrant populations relative to both white and African 
American areas.  
While some of these differences may be due to the pilot 
nature of our study, which did not survey the entire 
borough, they may also be partly due to the way food 
retailing is organized in highly urbanized areas such as 
Brooklyn, where the population density is up to 100 times 
that of the rural and suburban census tracts of the ARIC 
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study. In census tracts where car ownership is low, most 
food shopping is done on foot, and supermarkets tend to be 
of small or medium size and exist side by side with even 
smaller grocery and specialty food stores. Several of the 
study tracts include stretches of Flatbush Avenue, a major 
commercial and shopping street characterized by numerous 
small stores, specializing in tropical food products, clearly 
catering to the demands of the local immigrant population. 
Although we did not survey food consumption patterns, 
the higher concentration of supermarkets in Jamaican 
relative to African American neighborhoods in Brooklyn 
suggests access to a wide variety of food types and 
nutrients. In the ARIC study fruit and vegetable intake 
among African Americans increased in proportion to the 
availability of supermarkets (Morland et al., 2002). A more 
recent analysis of the ARIC data also show a lower 
prevalence of overweight and obesity in neighborhoods 
with supermarkets (Morland, Diez Roux, and Wing, 2006). 
On the other hand, the concentration of fast-food 
establishments in Jamaican census tracts was also higher 
than in other areas. The Caribbean popular press has 
suggested that fast-food restaurants have a special appeal 
for new immigrants because of their association with the 
lifestyle of the United States and their relative scarcity in 
the home countries (Caribbean Net News, April 12, 2006), 
but data on actual food and restaurant preferences among 
Caribbean immigrants to Brooklyn are so far lacking. 
Although White neighborhoods had the greatest 
numbers of exercise facilities, and Jamaican areas the 
fewest, the differences in availability of exercise facility 
availability were not statistically significant.  The number 
of facilities in our selected census tracts is small, however, 
and the statistical comparisons have low power. Neither 
measure exhibited a clear pattern when stratified by income 
(Table 2). We did not include some types of free 
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As a pilot project our data were necessarily limited to a 
small number (40) of census tracts with an average 
population of 4,449 and average area of 0.073 sq mi. in a 
borough of nearly 2.5 million persons and area of 70.6 sq 
mi. We deliberately focused on census tracts with highly 
homogeneous ethnic populations. In the US 2000 Census, 
37.8% of the Brooklyn population was foreign-born,  and 
of these, Jamaican-born residents comprised 7.9%, second 
only to residents born in China (9.2%). We chose to focus 
on Jamaican-dominated census tracts. By contrast, the next 
three Caribbean countries of origin were Haiti (6.6%), the 
Dominican Republic (6.4%), and Trinidad and Tobago 
(5.6%)(New York City Dept. of City Planning, 2004). It is 
not necessarily the case that our results can be generalized 
to these populations, for whom broader studies must be 
undertaken. 
Our study underscores the need to evaluate a broad 
range of different types of environmental influences that 
shape population behavior and health impacts in specific 
urban subpopulations.  This should include examination of 
a broader array of community resources and a closer look at 
other aspects of Caribbean immigrant and African 
American populations, with special attention to 
socioeconomic factors such as income, in order to develop 
cancer prevention strategies that have a practical 
relationship to each community's unique needs. Assessment 
of resource usage by ethnic group will require population 
surveys, such as studies of recreational facilities by 
children recently reported by Roemmich and colleagues 
(Roemmich et al., 2006). Such studies should take into 
account the constraints on availability due to transportation 
options which may be sparse in low-income areas.   
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This study offers a method of providing objective 
measurements of disparities in availability of neighborhood 
resources given that knowledge, utilization and perception 
of resources can vary by ethnicity and socio-economic 
position. These findings have important implications for 
communities across the country as they experiment with 
policy initiatives to address inequities in resource 
distribution of relevance to cancer prevention.  Efforts such 
as  financial and tax incentives for stores to offer healthy 
foods,  for underserved neighborhoods to attract 
supermarkets, or to increase availability of exercise 
facilities are important, but should be developed in a 
targeted way, based on need and neighborhood 
analysis(Tulane University School of Public Health, 
Undated).  It is encouraging to note that in 2006, the New 
York City Department of Health launched an initiative in 
Central Brooklyn to reach out to bodegas to encourage 
them to offer low-fat products and provide health 
information to consumers (New York City Department of 
Health and Mental Hygiene, 2006).  Policies based upon 
assessment of community capacity should take note of 
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